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Targeted vesicular Constructs for Cytoprotection and 

treatment of H. pylori infections 

introduotion 



The present invention relates to a targeted vesicular composition for treatment of 
H, pylori infections and for cytoprotection. 



Background of the invention 

Excessive gastric acidity and mental stress were earlier thought to be major 
pathophysiological reasons for occurrence of peptic ulcers. Marshall and Warren 
(Warren., Lancet 1: 1273-1275, 1983 and Marshall etaL. Lancet 2: 1311-1315, 
1984) first reported an unidentified curved bacilli in the stomach of patients with 
gastric and peptic ulcers. These bacilli which were later identified as a gram 
negative spiral bacterium and named Heltoobactor pylori (Goodwin et al., Int J. 
Syst Bacterioi. 39: 397-405, 1989), have been demonstrated to t>e associated 
with gastric and peptic ulcers (Buck et al.. J. Infect. Dis. 163: 664-669, 1986 and 
Graham. Gastroenterology 96: 615-625. 1989). 

The recognition that peptic ulcer is an infectious disease caused by the bacterium 
H. pylori has revolutionized the approach of diagnosis and therapy. H pylori has 
been implicated in the etiology of chronic gastritis and peptic ulcer disease and 
also of gastric carcinoma and gastric mucosa associated lymphoid tissue 
lymphoma, if infection persists for a life time (Forman et ai.. Lancet 343, 243- 
244,1994). International agency for cancer research (lARC. USA), recently 
declared H. pylori to be a Group I carcinogen, a definite cause of human gastric 
cancers. 
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There are several patents that describe different methods to treat H. pylori 
infections. US patent no. 5286492 describes the method of treatment of H. pylori 
with Tridosan. European patent no. 713392 describes the use of Clioquinol for 
treating K pylori infections and related diseases. European patent no. 676199 
describes the use of Trifloxacin or derivatives for the treatment of H. pylori 
infections. European patent no. 758245 describes the use of Spiramycin for 
treating gastrointestinal disorders caused by H. pylori, WlPO patent no. 9528929 
describes the use of amino-N-oxide antimicrobials for use against H, pylori 
infections. 

At present, the treatment of peptic ulcers with drugs like H^-receptor antagonists, 
gastric acid secretion inhibitors and mucosal protectants has been replaced 
partially or totally by antibiotics/antimicrobials. Triple therapy regimen 
(Tetracycline, in combination with metronidazole and tripotassium 
dicitratobismuthate, TDB) has t>een found to be more effective than monotherapy, 
but patient compliance and drug resistance, further limits its applicability. 
Difficulties arise in the localization of the dmg by conventional delivery systems, 
since they settie at the base of the stomach and are emptied alongwith gastric 
emptying. As a result Itttie amount of drug is delivered to the body or fundus of the 
stomach. Ecological niche of H, pylori due to the fact that it lies beneath the 
mucosal layers and develops rapid resistance to antibiotics (drug resistance 
towards the causative organism, originating either from the impermeability of the 
bacterial membrane envelope, or due to production of p-lactamases). could be 
cited as reasons for the ineffectiveness of monotherapy and triple therapy (in 
some part) regimen. Systemic administration followed by local secretion in the 
gastric juice has been considered as an option for drug delivery to bacterium. 
Unfortunately, only strong bases diffuse into the stomach and the antibiotics used 
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in H. pylon treatment being weak acids and bases, fail to enter the acid 
environment There have been only a few drug delivery systems described, in prior 
art, to overcome probtems of drugs used to treat H, pylori Infections. US patent no. 
9624341 describes an approach to formulate drugs such as TDB in a che\A/ing 
gum base for delivery to dental plaques and oral localized delivery. But this is a 
non-specific delivery and is not specifically targeted to H. pylon ceils and suffers 
from the disadvantages of non-specificity. Moreover, many unpleasant tasting 
drugs may not be suitable for chewing gum dosage forms. 

It is therefore appreciated that there is a need of novel delivery system which can 
combat with the biocherrricat and physico-chemical challenges encountered at 
infectious site (i.e., gastric mucosa) vis-a*vis presenting the system to the target 
ceti tines with the help of specific iigands for the cell surface cytoporter system. 
Liposomes, the lipid bound microscopic vesicles have been used for targeting of 
the drugs to various target sites like fungal cells and carrcerous ceils. A great deal 
of research has been made on the iigand directed liposomal systems, mainly 
based on antibody mediated and carbohydrate mediated Kposomaf Interactions. 
These have revealed some of the conceptual aspects of the enhanced m-vitro and 
in-wo^ stability and targeting potential as. compared to native liposomes. 
Liposomes anchored with target-specific monoclonal antibody as a Iigand are 
guided towards the cell surface antigens. 

In our invention, we have adopted anott^er novel strategy based on carbohydrate 
specific glycoconjugate Iigands i.e. lectins. Lectins are proteins or glycoproteins 
that are capable of binding monosaccharides, oligosaccharides and glycoproteins 
with an enzyme (ike specificity. The lectinized liposomes selectively approach their 
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respective receptors expressed on to the surface of target cells. These receptors 
are cytoportals identified to be glyco-sphingolipids and glyco-protelns. 



The carbohydrates recognition groups on the surface of target cells suggest the 
application of carbohydrate epitopes as Kgands for intracytopiasoBc targeted drug 
delivery. The concept of poiyvalency or multivalency, i.e., binding to a target site 
through multiple interactions, viz. sugar affinity and specificity of nnemt>rane lectins 
for glyco-conjugates could be proposed as conrposite mechanisms. Among the 
glyco*conjugate iigands. glycolipids. sphingogiycolipids, glycoproteins, lectins and 
polysaccharides are widely investigated pilot molecules to selective interact with 
biofilms and deliver the contents to cellular interiors. Lectiniiied liposomes have 
been used for targeting to HeLa cells (Liautard et al.. Biol. Int Rep., 2, 1123- 
1137, 1985). giycophorin - A biofilms (Hutchinson et al., FEBS Lett 234, 493- 
496, 1988), mouse embryo and transformed fibroblast (Bogdanor et al., Exp. Cel. 
Res., 181: 362-375, 1989). chicken erythrocyte (Carpenter et al., Anal. Biochem., 
136: 151-155, 1983), and Streptococcus infection (Kaszuba et al., Biochem. Soc. 
Trans., 18: 4165, 1991). Lectin appended liposonies interact setectiveiy with the 
sugars expressed on cell surface as glycoconjugates. The specificity of the lectins 
for binding to a particular sugar has been appreciated as site directing component 
or character. The targeting could be negotiated via carbohydrate mediated 
interactions. 



The multivalency characteristics of lectins impart to it, selectivity and affinity for 
bacterial cells. Appended Iigands [lectins like Concanavallin A (Con A), Wheat 
germ agglutinin (WGA) and Rat cerebellum agglutinin (RCA)] owing to their sugar 
affinity and specificities, specifically adhere to the glycocaiyx of the bacterial 
biofilm. The composition as descrit>ed in this invention system, thus may 
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selectivety deliver the drug not only to the bacterial cell proximity but also via 
receptor mediated uptake in to cellular interiors. 

The approach as described in this invention therefore, would be utilized to 
circunrvent ulcerative and carcinogenesis associated with H. pylori infections in the 
upper GIT. simultaneously to steric protection and confer structural integrity to the 
disintegrated mucosal cell lines. The novel composition as described in the 
present invention is based on liposomes constituted using WGA acylated 
Phosphatidyl ethanolamine (PE) as film forming lipid component PE itself foils 
forming biiayers (which usually adopts the hexagonal inverted micelle structure in 
preference to bilayer sheet) however, on derivatization with paimitoyi or acyi 
WGA/antibiodies it may form stable vesicular constructs entrapping water soluble 
susbstances. On partitioning of acytated WGA-PE through ligand-receptor 
clustering, the system destabilizes and the contents are instantaneouiy released. 
The lectin serves for iigands and recognizes its affinity receptor expressed on to 
the bacterial films. This as a result could place liposome on bacterial film releasing 
its antibacterial contents. In addition, the lipid components may serve as 
prostaglandin precursors or stimulus offering cytoprotection via inflamed site 
biochemistry manipulation. 

Summary of the invention 

The object of the proposed work was to engineer lipid vehicles using 
phosphatidylethanolamine and its derivatives as principle lipids. The derivative is 
subsequently utilized for keying of proteinaceous Iigands to the surface. The 
acylated protein anchors impart bilayer stability to the liposomes. However, 
following subsequent receptor ligand interaction they dissociate leaving biiayers 
unstabilized. The consequence may beneficially be exploited for by-stander 
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release of drug at the pre-selected site. Thus dual functionality of acylated proteins 
may tend the system a highly specific therapeutic potential. Furthermore, the 
protein iigands serve to confirm stability to the liposomes, especially, under 
bioenvironmental stresses of Gl. The by-stander release under target derived 
stimulus specifies the system to be target sensitive, adding to its specificity and as 
a result improvises the monotherapy to the effiective level. A further object was to 
provide prostaglandin precursor lipid constituents to heal and repair 
(cytoprotection and cytorepairing) the degenerated and disintegrated gastric 
mucosal cells of the infectious site. 

In order to sum up the objects, the engineered vesicular constructs encapsulating 
the antibiotic Amoxycillin in their aqueous domains were prepared using PE along 
witti the different molar ratio of Phosphatidyl choline (PC) : Cholesterol (Choi) and 
were stabifized using acylated protein based cap. The basic process is described 
in Figure 1 . 

Lectin confers biochemical and physicochemical stability to the system. These 
vesicles resistant against gastric challenges, viz., pH and pepsin are capable of 
approaching target site (H. pylori induced ulcerated gastric mucosal site) through 
carbohydrate specific ligand associated with bacterial biofilm. Once these vesicles 
were presented to the bacterial cell surface, the structural integrity of ttie PE/PC 
based bilayers sufbrs reorientation releasing amoxycillin into the vicinity of the 
target ceils or cellular interiors eradicating the causative organism. The lipid 
analog. PC may serve as prostaglandin precursor by providing essential fatty 
acids to the in^med and degraded gastric mucosa and offer cytoprotection. 
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In accordance with the present invention there is disclosed a conposition for 

curing H. pylori infections and for cytoprotection which comprises : 

Lectins - 1 to 20 mol% 

Phospholipids - 20 to 80 tnol% 

Sterols - 0 to 50 mol% 

One or more Drugs - 0.1 to 80 mol% 

Detailed Daseription of the Invention 

Liposomes are microscopic vesicles in which the aqueous milieu is enclosed in a 
single or multiple phospholipid bilayers (i) The liposomes can range from 30 nm to 
50 M in diameter. Depending upon the number of layers and size liposomes can be 
categorized into 



SUVs - Small Unilamellar liposomes 

LUVs * Large Unilamellar liposomes 

MLVs - MuKUameilar liposomes 

iUVs - Intemiediate sized Unilamellar liposomes 

A/IWs - Multi vesicular vesicles 



The bilayers are generally composed of phospholipids along with sterols, added to 
impart rigidity and stability to the structures. Liposomes can be used to 
encapsulate both water-soluble as well as lipid soluble drugs. 



Liposomes have great potential as drug delivery systems. They have been 
employed for the targeting of anticancer and antifungal agents with success. 
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Helscobactor pylori is the bacterium that has been implicated as the causative 
organism for chronic gastritis and peptic ulcer leading to gastric carcinoma and 
gastric mucosa associated lymphoid tissues lymphoma. The organism lies 
t>eneath the mucosal layer of the GIT and is also known to develop rapid 
resistance to antibiotics. For this reason, the commonly employed monotherapy or 
triple therapy regimens (Tetracycline, metronidazole and tripotassium 
dfcrtratot^smuthate) proves ineffective. 

We have utilized, here, the approach of targeting the surface of the target cells 
combined with the intracytoplasmic targeted drug delivery using liposomes, 
particulariy the surface modifed, ligand coated liposomes have been employed. 

These liposomes composed of phospholipids and cholesterol, containing 
amoxycillin in the aqueous compartment are stabilized using lectin. Lectin confers 
stability against gastric challenges, i.e., pH and pepsin. This allows the intact 
liposomes to reach the target cells, viz., the ulcerated mucosal site through the 
carbohydrate specific ligand associated with bacterial biofiim. On presentation to 
the bacterial ceil surface, the membrane of the liposomes destabilizes and 
releases amoxycillin in the vicinity of the target cells or cellular interiors eradicating 
H. pylori. The constituents of the disrupted liposomal membrane i.e. phosphatidyl 
choline, in turn, serves as a cytoprotectant by providing essential fatly acids for the 
repair of the inflammed and degenerated gastric mucosa. 

The preparation of liposomes was carried out as shown in the flow chart given in 
Figure 1 . 

First of all, wheat germ agglutinin (WGA) was coupled with palnrBttc acid to yield 
Paimitoyt WGA (PWGA), by adapting the procedure by Green and Huang (Green, 
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S. C; Huang. L. Anal. Biochem. 13B: 151 - 155, 1983). The resulting acylated 
WGA was added to the casted film prepared from phospholipids, i.e., dioieoyi 
phosphatrdyi ethanoiamine (IX}PE} and/or dioieoyi phosphatidtc acid (DOA) along 
with cholesterol (Choi) and sonicated to yield liposomes. The coating of the film 
with WGA was done either by covalent coating method using acylated WGA or 
charge induced coating using the underivatized WGA. Protein free liposomes were 
prepared for the purpose of comparison, using essentially the same procedure by 
lipid cast film method. 

Separation of the unincorporated material was achieved by gel filration column 
chromatography on a sephadex G-50 - 80 coarse column. The eluted fractions 
near the first peak in fractions 1 0 - 30 (con^sponding to the void volume) were 
delected to contain the protein-coated liposomes and were collected. The 
unbound drug was eluted later in fractions 35 - 45. The developed liposomal 
system was subjected to finear sucrose gradient centrifugation study to separate 
the undervatized WGA from ttie liposomes. 

Shape characteristics of the liposomes were studied by transmission eiecfron 
microscopy (JEM 1200 EX 11, JEOL, Japan) using phosphotungstic add as 
negative stain. Most of the liposomes were found to be multilanieildr and spherical 
bi sfKipe. The particle size dtstrbution was studied using dynamic laser l^ht 
scattervig technique (Autosizer IIC, Maivem instruments, France). The average 
size of the liposomes was fbund to be 5.5 \x. 

The ZBte potenfiai of the liposomes was fbund using an elctrophoretic light 
scattering spectrophoton^ter (Zetasizer 4, Maivem Instruments. UK) and was 
fbund to range between 25 and 40 mV. 
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Encapsulation efficiency of the liposomes was determined by subjecting the pre- 
dialyzed suspension to centrifugation at 1,00,000 g for 60 minutes and washing 
the pellets with 0.01 ^A PBS (pH 7.4) thrice. The vesicles were fysed with triton X- 
100 and the drug content was measured spectrophotometrTcaiiy. The 
encapsulation efficiency of liposomes was found to range between 31.8% and 
40.5%. Liposomes stabilized with acylated proteins and with DOPE stiowed higher 
vahies as compared to those with adsorbed profeevi and piiun liposomes. 

Number of vesicles per mm^ were counted using a haenK)cytonieter with the help 
of photomicrographs (Leitz - Biomed. Germany) (Chattefjee, C.C., 1995. Human 
Physiology ilt ed.. National Book Centre, Calcutta, India. 328). This parameter 
ctfongwffih (dachtrsg of the drug was studied as an index Ibr the stabifity of the 
liposomal suspension. In - vitro drug leaching from the Bposomes was determined 
against phosphate saline buffer (pH 7.4) at 37*0 and 4''C, using equiia>rhim 
dialysis. The protein-coated system was 6>und to tie more stat)ie both in tsrms of 
% vesicle count as weU as tD15 value (time Ibr 15% drug leading against dteityais 
in the medium) as compared to the uncapped formulation. Similar in-vitro studies 
wwe also conducted under pH, gastric pepsin, trypsin aruf a-chynfV}trypsin 
challenges. Even in SGF (simulated gastric fluid) the proteirvcoated systems were 
found to reveal t>ett^ statriHty as conrq^are to their plain version. 

The iigand specificity of the 6posom» towards sialic acid was determined by 
stud^ng the elutton profile of the Kposomic dispersion in a mini - column with the 
mitipore men^mne at the base, betore and after the addition of the sialic acid. The 
results of tlie sialic acid induced interaction of the developed system in vttm are 
shown in the Fig 2. 
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The results of the study show that PWGA binds to . the sialic add, provided it is 
ccvalently bond to the liposomes. The destabilization of the biiayer menrU^rane. 
once acylated WGA binds with free sialic acid is attributed to the pulse of dmg 
released and ascribed to target responsive nature of liposomes. 

In in-vitro studies, cell specificity of the liposomes was investigated using 
Helicobacter pylori cell lines. A marked enhancement in the binding of PWGA - 
liposomes as compared to plain liposomes or those prepared with WGA by 
adsorption method was observed. The results deariy reveal that binding specificity 
of liposomes to the target cells is distinctive and prominent in the case when 
acylated WGA was used for coating. 

The cytorepatring and cytoprotective performance of the prepared liposomes was 
assessed in albino male rats of Wistar origin. The level of ulcer healing (%RUh) 
following the adrrvnistration of liposomes against the NSAiO induced gastric 
lesions followed by colonization of gastric mucosa by orally delivered H, felis 
suspension cul^re was studied. The degree of ulceration and rate of ulcer healing 
was determined following the classification of Sakita (Sakita, T., Oguro, Y., Miwa, 
T., 19B1, In : Handbook of Intestinal Endoscopy I ed., Tokyo : Chugl - igakusha. 
375 - 396) and Tamada (Tamada, F., 1992, In : Diagnostic and Therapeutic 
Gastrointestinal Endoscopy, KSH Hospital, 23 - 25). Histopatiiological 
examination of the gastric mucosa was done using phase constrast research 
microscope (Leitz- Biomed, Germany). 

The results of the ulcer healing studies are given in Table 1 . 
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The results reveal that among the various formulations tested, the system capped 
with acylated wheat germ agglufinin produced the best results. These capped 
liposomes achieved a nearly 95.8% recovery (ulcer healing) as compared to 
33.3% recovery by amoxycillin at the same MiC^o level. The photomicrographs 
confirmed the ulcer healing property of acylated WGA stabilized liposomes as they 
reveal the attachment of vesicles to ttie cell surftice, folkMved by vesicular 
cytoproteciion, which could be proposed to t>e mediated through ligand receptor 
interaction. 

The expression "vesicular constructs' as used in this specification includes withfn 
its arrtt>it "liposomes', "niosomes", "biosomes", "pharmacosomes" and it& like. 

In accordance with the present invention there is disclosed a composition for 
curing H. pylori irrfections and for cytoprotection which comprises : 

Lectins - 1 to 20 mol% 

Phospholipids - 20 to 80 mol% 
Sterols - 0 to 50 mol% 

One or more Drugs - 0.1 to 80 mot% 

Lectins used in the present invention could be from plant animal or any other 
source. 

Lectins from plant source can be selected from Concartavalin A Wheat Germ 
Agglutinin, Glycine A or can be obtained from Tetragonolobus purpuria, Viscum 
album, \figna radiata. Lens culinaris, Lathyrus odoratus. 



t 
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Lectins from animal source can be obtained from Human macrophages, Peritoneal 
lynr^hocytes, mouse peritoneal macrophages, B16 melanoma cell fines, Rat 
cerebellum, chicken thymus. 

Ptiosphoiipids used in the present invention could be ail phospholipids belonging 
to the category of Phosphatidyl choline, Phosphatidyl ethanolamine. Phosphatidyl 
serine. Phosphatidyl glycerol, Phos^^tidyt acid and Phosphatidyl innositoi, 
Sphingoiipids. 

Sterols used in the present invention could be Cholesteroi, Ergosteroi. 
Stigmasteroi. Sitosterol. 



Drugs used in the present invention could t>e all drugs used for H. pylori 
antimicrobial treatment such as antibiotics, Hz receptor antagonists, protectants, 
astringents and antacsds. 



Antibiotics couid t>e Amoxycillin, Clarithromycin, Tetracycline. Antiprotozoals could 



. Protectants could be Bismuth and its salts. H2 



t>e Metronidazole, 



receptor Antagonists could be Omeprazole, Cimetidine and Ranitidine. 



Fonnulation Details 



Example I 



Dehydrated for Rehydration Type 



Paimitoylated Wheat Germ Agglutinin 

(^leoyi Phosphatidyl EOianoiairune 

Phosphatidyl Choline 

Cholesterol 

Amoxycillin or its salt 

Excipients 



07 parts mol% 
07 parts mol% 
48 parts moi% 
14 parts nrx>l% 
22 parts mol% 
02 parts moi% 



Total 



100 parts 
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1. Paimitoylated Wheat Germ Agglutinin was coupled with Dioleoyi 
phosphatidyl ethanolamine by incubation at RT for 24 hours. Gel filtration 
chromatography using Sephadex column was conducted to purify the 
adduct in Phosphate Buffer. The solution was freeze-dried. 

2. The freeze dried adduct was taken aiongwith Phosphatidyf Choline and 
Cholesterol dissolved in diethyl ettier and casted as Gpid film. 

3. The casted film was hydrated using AmoxycilOn solution. 

4. The mixture of step 3 was incut>ated for 2 hours and sonicatBd for 10 
minutes in 2 cycles. 

5. The step 4 was dialysed and/or centrifiiged to remove free drug and 
lyophilized. 

6. A constant Hz urrt)reUa was maintained throughout the whole process. 



EMmpto 11 : Dehydrated for Reponstitiition Type 

Dioleoyi Phosphatidyl Ethanolamine 07 parts mol% 

Phosphatidyf Choline 48 parts mol% 

Cholesteroi 14 parts rTX>i% 

Metronidazole 22 parts mol% 

Paimitoylated Wheat Germ Agglutinin 07 parts mol% 

Exclpimts 02 parts mol% 

Total 100 parts 

1. Dioleoyi phosphatidyl ethanolamine. Phosphatidyl cholirie and Cholesterol 
was dissolved in diethyl ether. The solvent was evaporated to cast a ttiin 
film of lipids. 

2. The casted film was hydrated using Metronidazole in a buffer. 

3. The nsxture of step 2 was incubated for 24 hours for hydration. The 
hydrated suspension was sonicated for 10 minutes. 

4. Paimitoylated wheat germ agglutinin was added and the mbcture was 
incubated for another 12 hours and then dialysed and lyophiltzed. 

5. A constant Hz umbrella was maintained throughout the whole process. 

Example HI 

Dioleoyi Phosphatidyl Ethanolamine 04 parts moi% 

Dioleoyi Phosphatidic Acid 04 parts mol% 

Cholesterol 23 parts mol% 
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Phosphatidyl Choline 

Palmitoylated Wheat Germ Agglutinin 

Ranitidine HCl 

Excipients 

Total 



44 parts moi% 
08 parts nr»l% 
16 parts mot% 
01 parts mol% 
100 parts 



1. 



3. 



5. 



DioleoyI phosphatidyl ethanolamine, OiDieoy) phosphatidic acid. 
Cholesterol, Phosphatidyl choline were dissolved in diethyl ettier. The 
solvent was evaporated to cast a thin f9m of lipids. 
PatmitoylatBd Wheat Germ Aoslutinin vim added to the casted film and 
mtxture was incubated forM hours. 

The mixture of step 2 was hydrated using RaniSdine HCt solution in a buffier 
and incubated for 24 hoitfs. 

The hydrated suspension was sonicated for 10 mBiutes arKi then diaiyzed 
and lyophilfzsd. 

A constant N2 umbrelia was maintained throughout the whole process. 



Example IV 

DioleoyI Phosphatidyl Ethanotamine 
DioleoyI Phosphaticfic Acid 
Phosf^tidyl Choline 
Chdestaroi 

Palmitoylated Wheat Germ Agglutinin 

Amoxydiiin or its salt 

Excqjients 

Total 



07 parts mol% 
07 parts mot% 
28 parts mol% 
14p£^mol% 
14 parts moi% 
28 parts mot% 
02 parts mol% 
100 parts 



DioleoyI phosphatidyl ethanoiarrene, Dioieoyf phosphatidic add. 
Cholesterol, Phosphatidyl choline were dissolved in diethyl ether. The 
solvent was evaporated to cast a thin film of lipids. 

The cast film w» hydrated using Amoxydiiin solution in a buffer and 
incubated for 24 hours. 

Paknrtoyiated wheat germ agglutinin was added to the mixture of step 2 and 
was fncut>ated for 12 hours. 

The hydrated suspension was sonicated for 10 irmutes and tt^n diaiyzed 
and lyophiBzBd. 
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A constant N2 innbreiia was maintained throughout the wh(^ process. 




Cholesterol, PtK>8phatidyl choline, 




Phosphatidyl etharoianmne were dissolved in diethyi ether. The solvent was 
evaporated to cast a thin film of lipids. 

2 The cast film was hydrated using Ranitidine HCI solution in a huffier and 
incubated for 24 hours. 

3 Palnstoyiated wheat germ agglutinin was added to the mixture of step 2 and 
was inculcated for 12 hours. 

4 The hydrated suspension was sonicated for 10 minutes and then diaiyzed 
and fyophiSzed. 

5 A constant N2 umbrella was maintained throughout the wtioie process. 
Example VI 

C^tearoyt Phosphatidyl ChoUne (DSPC) : 23 parts moi% 
PfYOSphatidyt Choline 23 parts mol% 

Cholesterol 12 parts moi% 

Phosphatidic Ackl OS parte moi% 

Tetracycline HCI 23 parts moi% 

Palmitoylated Wheat Germ Agglutinin 10 p^ mo<% 

Excipients 04 parts mol% 

Total 100 parts 

1 Distearoyl phosphatidyl choline* Cholesterol, Phosphatidyl choTine, 
Phosphatidic acid were dissolved in diethyi ether The solvent was 
evaporated to cast a ttiin film of lipids. 



• 
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The cast film was hydrated using Tetracycline HCi solution in a buffer and 
incubated for 2 hours at 45''C. 

Painiitoylated wheat germ aggtutinin was added to the mtxture of step 2 and 
was irK:ubated for 12 hours. 

The hydrated suspension was sonicated for 10 minutes and then diaiyzed 
and iyophilized. 

A constant N2 umbretia was maintained throughout the whole process. 



Example VII 

DirnyristoyI Phosphatidyl Chotine (DMPC) : 
Distearc^l Phosphatidyl ChoKne (DSPC) 
Phosphatidic Acid 
Cholesterol 

Paimitoytated Wheat Germ Agglutinin 
BisiTHJth Phosphate 
Excipients 
Totdi 



IS parts mol% 
15 parts mol% 
parts mol% 
1 5 parts moi% 
15 parts mot% 
30 parts mol% 
02 parts moi% 
100 parts 



Oimynstoyi phosfdiatidyl chofine, DistearoyI phosphatidyl choline, 
Phosphatidic acid, Chotesterot were dissolved in diethyl ether. The solvent 
was evaporated to cast a thin film of lipids. 

« 

The cast film was hydrated using Bismuth Phosphate solution in a 
and incubated for 2 hours at 45*C. 

Paimitoyiated wheat germ agglutinin was added to the mixture of step 2 and 
was incubated for 12 hours. 

The hydrated suspension was sonicated for 10 minute and then diaiyzed 
and iyophilized. 

A constant N2 und^relta was maintained throughout the wtioie process. 



Example VIH 

DistearoyI Phosphatidyl Choline (DSPC) 
Phosphatidyl Choline 
Chdesterot 
Phosphatidic Acid 

Dioleoyi Phosphatidyl EQianolamtne 



20 parts moi% 
20 parts moi% 
10 parts mol% 
10 parts mol% 
10 parts mol% 
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Palmitoylated Wheat Germ Aggtutinin 
Cimetidine HCl 



Total 



PCT/INOO/00004 



10 parts mof% 
19 partB rml% 
01 parts moi% 
100 parts 



Dtstearo^ phosphatidyl choline, Phosphatidyl choline, Phosphatidic acid. 
Cholesterol were dissolved in diethyl ether. The solvent was evaporated to 
cast a thin (Urn of lipids. 

The cast fHm was hydrated using Cimetidine HCI solution in a tHjffer and 
incubated for 2 hours at45X. 

Patmitoyiated wt^at g^rm aggtutinin was added to the mixture of step 2 and 
was inct^tBd for 12 hours. 

The hydrated suspension was sonicaied for 10 nrsnutes and then dialyzed 
and 



A conststfit Hi umbr^ was maintained throughout the whole process. 



04 parts mof% 
04 parts moi% 
20 parts mol% 
41 parts nioi% 
08 parts moi% 
32 parts mol% 
01 parts moi% 
100 parts 



Example IX 

Oioleoyi Phosphatidyl Ethanoiamine 
DioleoyI Phos|3[haticSc Acid 
Cholestarol 
Phosphatidyl Choline 
Palmito)toted Wheat Germ Aggkittnin 
Clarithromycin 
ExcipientB 
Total 

1 Dioleoyi phosphatidyl ettiarwiamine, Dioteoyi phosphatidic add, 
Cholesteroi, Phosphatidyl choline were dissolved in diethyl ether. The 
solvent was evaporated to cast a thin film of fiptds. 

2 Palmitoylated wheat germ s^giutinin was added to the casted film and 
mixture was incubated for 12 hours. 

3 The rTBXture of step 2 was hydrated using Ciarithromycm solution in a buffer 
arxl incubated for 24 hours. 

4 The hydrated suspension was sonicated for 10 minutes and then dialyzed 
and iyophtifzed. 

5 A constant Nb umbrella was maintained throughout the wtioie process. 



wo 00/42987 



19 



PCT/INOO/00004 



Example X 

Dioteoyi Phosphatidyl Ethanolamtne 
DioieoyI Phosphatidic Acid 
Phosphatidyi Choline 
Cholesterol 

Pabnitoylated Wheat Germ Agglutinin 
Oneprazote Sodium 

Exdpients 
Total 



10 parts mol% 
07 parts moi% 
40 parts nv>i% 
26 parts mol% 
14 parts mof% 

01 parts mol% 

02 parts moi% 
100 parts 



1 DioieoyI phosphatidyl elhanoiamine, Oioieoyi phosphatidic add, 
Choleslafol, Phosphatidyl choline were dissolved in dietfiyl ether. The 
sdvent was evaporated to cast a Qiin film of Hpids. 

2 The cast fiim was hydrated using Omeprazole solution in a buffisr and 
incut>ated for 24 hours. 

3 Palmitoyiated wheat genn agglutinin was added to the mixture of step 2 and 
was tncid>atBd for 12 hours. 

4 The hydrated suspension was sonicated for 10 rrunutes and then dialyssed 
arKi tyophliized. 

5 A constant N2 umbrella was maintained throughout the whole process. 
Table no.1 : % Rate of ulcer healing calculated for the developed systems using 



Saidta's classification 



Groiip(S) 


^4o. of ulcefs 


Totat no. of ulcers 


%Rats with ulcers 


% Rate of 




recovered (82) 


(A 1 ♦^Aa^H 1 +H2^-S 1+82) 




iiloer healing 


1 


0 


24 


100.0±0.01 


0.00 


It 


8 


24 


54.15+0.1 


33.3+1.2 


III 


14 


24 


37.510.6 


54.16+0.8 


IV 


16 


24 


16.7+0.2 


66.7+0,1 


V 


19 


24 


4.16ip.3 


79.1+0.7 


VI 


22 


24 


O.Q±0 


91.^1.1 


Vlt 


23 


24 


O.Q+P 


95.8+0.7 



i= oontrot :iri Protein free (plain) liposomes PL : IV^ Protein coated liposomes <charge induced 
absorption) WGAL ; V.VI and VH= Protein coated liposomes (covalenUy finked with Acylated WGA 
with different lipid mole fractions PC : Choi. : 0OPEnX>PA) PWGALV(PC:Chol :DOPE;2:1:1) VI 
(PC : Choi :DOPE +OOPA; 6:3; 1) VII (PC: Chol:DOPE+DOPA ;2:1:1) 



SUBSTITUTE SHEET (RULE 26) 



wo 00/42987 



PCT/INOO/00004 



20 



Wa claim 



1. A composttion for targeted vesicular constructs for treatment of H. pylori 
infections and for cytoprotection which comprises 



Lectins 

Phospholipids 

Sterols 

One or more drugs 



1 to 20 mol% 
20 to 80 mol% 
0 to 50 mol% 
0.1 to80mol% 



2. A composition as claimed in claim 1 which comprises liposomes, 
pharmacosomes and the like. 



3. A composition as claimed in claim 1 wherein Lectins are obtamed from 
plant, animal and other sources. 

4. A composition as claimed in claim 3 wherein the plant lectins are selected 
from Concanavaiin A. Wheat Germ Agglutinin, Glycine A or can be obtained 
from Tetragonolobus purpuria, Viscum album, Vigna radiata. Lens culinaris, 
Lathyrus odoratus. 

5. A conr^osition as claimed in claim 3 wherein the animal lectins are obtained 
from Human macrophages. Peritoneal lymphocytes, mouse peritoneal 
macrophages, B16 melanoma cell lines. Rat ceret}eilum, chicken thymus. 

6. A composition as claimed in claim 1 wherein the phospholipids are selected 
from the group Phosphatidyl choline, Phosphatidyl EthanoJamine, 
Phosphatidyl Serine. Phosphatidyl Glycerol. Phosphatidyl Acid and 
Phosphatklyl innositol, Sphingolipids. 

7. A composition as claimed in claim 1 wherein the sterols are selected from 
the group Cholesterol. Ergosterols, Stigmasterols, Sitosterols. 



8. A conposition as claimed in claim 1 wfierein the drug is all drugs for 
diseased conditions associated with K Pylori, 
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9. A composition as claimed in daim 8 wherein the such dmgs are Antibiotics, 
Antiprotozoals. Hz receptor Antagonists, Protectants. Astringents and 
Antacids. 

10. A composition as claimed in claim 8 wherein the Antibiotics could be 
AiTOxydllin, Clarithromycin, Tetracycline, etc. Antiprotozoals could be 
Metronidazole. Omidazole, etc. Protectants could be Bismuth and its salts, 
H2 receptor Antagonists couid be Omeprazole, Cimetidine and Ranitidine. 
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N-hydxoxy sueoinbnida labelled palmitio aoid 



DCE (Dicydohe)^ cartxxfiHTHde ethyl aoetate) 



N-hydxoxy sueelnim de ester of palmitio aofd 



l^>eled Wheat Q&m a^lutinin 
(WGA). N acetyt glucosamine, sodium 
chelate 



Aeylated (PahnHoylated) WGA 
(Hydration Fluid) 




• NH2 



(Cast phospholipid film) 



DOPE : PC: Choi (Cast film) 
(Upid Phase) 

hexadecyi cholesteroyl ^her 



COOH-WGA-«oylatad 



In-srtu reaction 
(Hydration fluid containing the drug) 



Drug containing - Protein (Aeylated WGA) Coated liposomes 
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8 10 12 14 16 18 20 22 24 
Fraclion number 



FNVGA 
Uposomes-*- 
SA(1) 

(1) + TrflonX 
treatment - 

PWGA 
Liposomes 
(2) 

(2) + Triton X 
treatment . 



I 




a 




2 4 



8 10 12 14 16 

Fraction Number 



18 20 22 24 



- WGA 
L Jposomes+ SA 1 

(1) 

— (1) + 1 rllon X 
treatment 



WGA 

Liposomes (2) 

(2) + Triton X 
treatment 



' Sialic acid induced interaction of the system in mini-column using exogenously 
supplied NeuNA (siaiic acid), A.is showing the studies with PWGA coated liposomes. 
B. the studies with WGA adsorbed iiposomesr-^ Indicates addition of sialic acid in the 
iiposotnal dispersion kept in the minicolumn assembly simultaneously analyzing the 
eluent for dm^ 
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